INTRODUCTION

29
The developing human immune system is uniquely adapted for fetal survival within the semi- 
35
response to pathogens and vaccines [4] [5] [6] . However, activated T cells are associated with the fetal 36 inflammatory response and contribute to the comorbidities associated with preterm birth [7] [8] [9] [10] [11] . The 37 concurrent development of fetal tolerogenic and protective T cell programs indicate that human 38 immune development may be more nuanced than previously appreciated.
40
The presence of functional memory T cells in the fetus and infant [12] [13] [14] [15] indicate that adaptive 
48
In this study, we performed a detailed examination of fetal lymphoid and mucosal TCR CD4 + T 
55
transcriptionally distinct and possess a type 1 T helper (Th1) functional signature, which identifies them as a major effector population in the fetal intestine. We also show that the ability of these 57 fetal T cells to produce IFN is positively associated with advancing gestation. We found that , whereas less than half of PLZF + T cells across other sites expressed CD161 (Fig. 1b, d ). 
88
(Extended Fig. 1a-b) .
90
Previous studies have identified memory T cells in fetal and neonatal small intestine . This identified 6 clusters, of which clusters 2 and 4 were 125 comprised predominantly of myeloid-associated genes (Fig. 2c, Extended Fig. 3a ). Among the 126 myeloid genes in cluster 4 were those associated with immune regulation (GAB2, NLRP3,
127
TGFB1, and C3AR1), while myeloid-enriched genes in cluster 2 were involved in lipid metabolism
128
(PPARG, PLIN2, and NFIL3) (Extended Fig 3b) . Cluster 6 was enriched for stem cells and
129
contained genes involved in the cell cycle from which we inferred that PLZF + T cells were likely 
170
cells, however production of IL-2 was equally abundant among MLN T cells (Extended Fig. 4e, g ).
171
In contrast to Th1-asociated cytokines, IL-8 production was equivalent between PLZF + and PLZF -
172
T cells and was lower in the intestine compared to the MLN (Extended Fig. 4f, h) 
184
Intestinal PLZF + T cells produced IFN in response to the combination of IL-12 and IL-18, but not 185 to either cytokine alone (Fig. 4c) . Stimulation with both IL-12 and IL-18 was able to approximate 186 the levels of IFN production observed in response to PMA, yet failed to elicit production of TNF
187
(Extended Fig. 5c ). Intestinal PLZF + T cells were more responsive to both TCR-and cytokine-188 mediated activation than those in the thymus, which failed to produce significant levels of IFN
189
and suggested that maturation and acquisition of effector function occurred in the periphery
190
(Extended Fig. 5d ). Therefore, we examined whether the memory phenotype of intestinal CD4 T 
235
In utero development presents unique antigenic pressures to the fetus that might drive the Thymocytes were isolated by gently pressing small pieces of thymus though a 70um strainer. 
328
in the presence of Brefeldin A (Sigma-Aldrich) for 3 hours at 37°C in 4% O2 to mimic intra-uterine hypoxia.
329
Alternatively, T cells were cultured at 250k/well in 96-well plates and stimulated with plate-bound anti-CD3
330
(clone HIT3a) at 1ug/ml and soluble anti-CD28 (CD28.2) at 2ug/ml, or cells were activated with IL12 and 331 IL18 (PeproTech) at 50ng/mL for 12hours at 37°C in 4% O2, and Brefeldin A was added for the last 4 hours.
332
After stimulation, cells were stained for intracellular cytokine production as described above. 
